Cloning of complementary DNAs encoding structurally related homeoproteins from preimplantation mouse embryos: their involvement in the differentiation of embryonic stem cells.
During the preimplantation development of mouse embryos between the 4-cell to 8-cell stage and the morula stage, when the first irreversible segregation of cell fates proceeds into the pluripotent inner cell mass (progenitor cells to form the fetus) and the trophectoderm (to form the placenta) of blastocysts, pluripotency-maintaining and differentiation-inducing genes are expressed to coordinately regulate cell fates. Three structurally related cDNAs (Crxos1, Crxos1 sv2, and Crxos1 tv3) that exhibited concomitant elevated expression during this critical period were identified by subtractive cDNA cloning. CRXOS1 contains two homeodomains, while CRXOS1 sv2 and CRXOS1 tv3 each contain one of the homeodomains included in CRXOS1. Crxos1, Crxos1 sv2, and Crxos1 tv3 were expressed differentially during in vitro embryonic stem (ES) cell differentiation. Even under differentiation-inducing conditions, forced expression of Crxos1 sv2 inhibited the differentiation of ES cells. In contrast, under conditions that promote self-renewal of ES cells, forced expression of Crxos1 induced differentiation. Forced expression of Crxos1 resulted in induction of Gata4 but in repression of T, probably indicating that Crxos1 promotes the differentiation of ES cells into primitive endoderm, while inhibiting differentiation into mesoderm. On the other hand, no apparent effects of forced expression of Crxos1 tv3 were observed. Taken together, it was concluded that these transcripts encoding homeoproteins are capable of regulating the maintenance and/or differentiation of mouse ES cells and likely regulate that of preimplantation embryos.